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(54) [3fllffl©«»] ftlEtta^-i' 

(57) im)} 

[jS^^g] S^SWl 0 2i:. n-^J'.'Nyi 04 
. itt/i,OSfc(C:fr:t$it;t»JE«rS#S 1 0 6 i: ^ 

12 0. WSX U -7"* 122, — M«07 v'r/H&ffSS 
fifcfftS#S 15 0, 1 52 atx-it^x htDffm 
Ilflg#gftl5 8, leOSrm, «ia5«l 2 0fc:Jifti|?L 
17 6*^BeS*i, fliifL17 6<0-iSSI5fc::*:rt@SI519 

152. 158. 1 6 0<7)?gfto5#:«i. 1*3117 6 i&M 
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ztii>znm^i>mm$^s^ v -ya^^mzm^Lxm. 

mzm^^ti. ^fi'^comjifimi^^-i'izm^^ti?, 
msm^'e-^'izi5\,^x. 

tis§mmtizim«c^mznmrh9mimm,^tt. m 

mLxms^f^^^zm^^ti. w^^tcio-ca 
mLxmmx^x hmEEm^ms^mtz^^nh z t 

i*)i^:kt<mM^tix\^^hztt:'mLfr?>msim 

im^m 3 1 mmm^<^m?d^ms!i<omnsinz 
it. ^Wff^9i-:^izmifxm§?M^::^v-yi^b<om^ 

[00013 
[0002] 

im^oms] Bmii^c^mmizm^^htii,x\fyYJu 
-^j', #aoA«astfflv»<i>fLS^:~^-c{i:. 



-^fcLT, sfsffilBAW. E4fc:^t<0i&^L.^. 

mttLX<r>yy->-^yh2t^ u—?j\-f<r>i!a^'a—^ 

Ail. Z.1X hoM\izit^^ ivf^mmm^^ eb^mt 

m^U^\iZ-^-thn^:^'}-zfWl Oii-hm^^ti. 
l*S5*f8<offt§Bl 2co— ^teJix^xhri^— hgpi 
4*«iS{t'c>iiTv^l.. m^x^)-yWlO\iy^^}—yz^ 
wiebz<r>:K*j -y^w. 1 6 cr>—m^{,zmm^t\.f:ix 

'7Xh:^^^-18i)'i;>mm.$ix. XO-y:^U:i 

x'?xh:^j<—i8izX'^xm&^tvn:smi,zjmm8 

cr)XyXhyU-h^l4^l\Zm^tlX\i^i,, ^LX. 

wgm8ofisJfga5*<o-:?4tcii^$ft. ffis^y-y 

[0003] zcomsws^^exii. wipwsoiftgp 
1 2aynpiSiS^U-:/*i otcMaL-c-Jtio^v-'ryi^ 

cox5xhru-hg5i4St;i!lS;^u-7'«ci otcgg 
^LX~Mcr>xyx hW}S.^mSi^^&2 4. 2 6*^ 
ttfeixTv^s. m^(oi><r>Tit. f^xv—yUii o<r> 

X V -y^ftc 1 6 cof^Mz^ i^'T;H6£ESS*lftg*S 

20. 2 2(r>mK^mi}m^^ti. m^n8(7)xyx 
hyu~ 1 4c7)mmmi>zxyx hmB^fm^^m. 
24, 2 6(r>mK^mtim^^tix\>^h, mm8(^ 
miii3\^^'i>^i,zi±mm^2 simm^ti. z(m 
mm2 8^:mi,z. —if (±m) (o^i^r/vmrn^tm 

ffli) cr>'7i^TJimmmm^^&2 2s.x^—n<r>xyx 

MS£E^«cfftS*S2 4 , 2 6(c:iD3to-CS5iti**i3'B« 

[0 0 04] zcr>ms.ms't-i$^x(i. mmmizmj^.^ 

■6» miim8<omii 2iztiwsii3m^-SM-i'i>mjL3 

2i!}im^-^tx.x\,-^hbbhiz. ^mijiflUzmt/^miR 
ufS2P¥®?L34. 3 6tfmm^tvx\^i,. mi^tm. 

34t±m^m^2 8i:mi3 2lzm^L. m2nfiR7L3 
6f4lttfL3 2 5r^-:5'f^gPtcaiif -So ^^c. ttSP^TS 
io;^ 7X h r Ngg 1 4 tc{4ttia:Srititc«iif -I. ~n 

<7)mimrfi3 8tm^^itx\>'^tbbi>ic. ^if^i 
izmt^~i3<^mimm.3 8izmis.ti>m2mifii4 
otmm,^iix\'^h. wiz. a-i^Ab^xv-y^ 
1 o<oim^b<7)micimi^^4 2*«iSft'^>itTv^ 

[000 5] 

*>, -*<07>''r;HiJBEg[f**4S¥a2 0«r)Sijfg[^|E 
{4. m^xv-ym otw^8Srfi;^#ft-s.fKt5E 
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2&X/—M<OXy:^ hfi»ff8S«sl»g#a2 4 . 2 6 Oji 

imit . 04 iZ7r:-tm *) tciiiffliifig^g 6 i:&mini 

8«lfifL3 2S:f!lfflL-C3E«§a5. COS?ti*<05E» 
8<0Si?Ll 2^^^^^fALT^^05feffi^□^rJ:?.7::^^*>'^' 

-i8«oi^Bifii3i*-cfia#ft. i^oy'JirmLxm^ 

[0 0 0 6] L-a^L^ifiio. c:<OJ:d=5r^5©afe*-Ctt. 

/wry -yy^t^tfeO Oms 2co±^ 

fc56Jfij!!ra«'ifitTV^S i , ms 2|*ltc«3ft?635i*fifa&» 

[00 07] c:£^j:a5:ra®Sr»i»-r^7ti6{={i. ?SS 
[0008] 

[fiis*jB8t-r-sjt*<o^si *^J-c{i. H^iasff 

Rj/^<rm^^^i>zmfhixftx^x hri^- ha 
^-thm^y^ u -T-flE t . friBfiiism^TjKffEisgpat^c: 



^x^x^xmi^'yy^y^msLmi&t.nmzfm^it 

IS*K:a-:>lfc|g»<jMi^T?igrtM*^aA-rsc:i: 

ifi-Q^^mMmzm^x^^h, 
[ 0 0 1 0 ] t jt. 2|!:%BB-cti. tfrfefasmoffrfBm 

\i. ^<nmii-km.\^xmk^i\.i,msm^<r,'^tj^i. r> 

[00 1 1 ] *f6BH-c{i. BfnewgwoMie;*:p«i 
MSStoraasstcJi. ^tiS*i6i^h:«rtcr6iffctJiBttiS;^i;- 

iiS-ltStii-rs. 

<mu^^\m^<ri7-—f-mim.»(>tix\>^^<7)x-^ m 

[0012] 5g(c. sjE^TOi. «3iEt6gmte:(i, 1«n5 
i-*r;H6ffSSftaBS¥S®<0^^ Btffems- 
B?fBX7x hy'u-h^<7)mimRr/^tx.itzM\^-ri>B!! 

mMsmmm<^mmfL^m\^x^m^i,zi^ 

[0013] -fi<D^i^T)V&&m^ 

izmK^iiti^m^i^t/^^wmtz^^xzix^ms. 
mm^^mz^^tih . 

[0014] 
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I. mm. ^^m^m a msm:'e-i'<^-mt lx 
fco. m2Rxm3ii. iai<^xe>'K;i^-:j'fcr*5ft 

VN- h' T -f X ^ <7)iD# gtfiiiftS: E^iirf 

coo 1 51 laifcfcV^T. ttffiSttS^-^cO-^i: L 

T<^mm<OX}::y H/P-^— rJ'fi. iS^gSWl 0 2 i: . 
<OH^gB*n 0 2fc:itLT[g«i?rc3b5D-:5'i: LT 
(0\3-^^y\yi0 4b. c:ix^>®^gWl 0 2aiXn- 
^vsrri 0 4 b(r>mi>zit:&$tUimEm^^f^i 0 6b 
5-{«i.-Cl^i.. llSKCO?^ffi[-e«i. S^SPWl 0 2<i:y^ 
^r.y M O 8*»^>«^$fT.. ^5 -y M 0 8** 

[00161 O-^'^sy 1 0 4J4m*^iOVNy3j5:{*: 1 l 
O^fiii.. ^iO^Ny*«cl 1 OiO-ffiSK (_hSgS) c« 
1 2A^tt^.tlTV^«.. C<?Dvn:7':*:(*c1 1 0<0 

yi^i l4*«i^^t^><^. iWR^^vs^'i i4t=7s-H7' 
ii^^^^yi^'i 1 AcoTi^izumkB-i' 11 Sim 

m^tl. ii*t3-^' 1 1 6^?5rt^{c:a*ea->v^;^ 

[00171 B^tOiSffiffig^g 106 ttfft^W 120 
i: Zcommti 12 0 ^BteS^tc^-f-SttlSX u 
#: 1 2 2*>^««$/l. W^^-1 2 0<0-<®IK (H 1 tc 
*5V^-C±«ga5> **>'n:?'2|e«c1 1 OCOtm^l 1 2tC|iI^ 
$tLTV>&. y^^-y MO 8m4'*S?tc:{S^P3®X 
U-:/4«c7)tt^^JtSail2 4*t-flsWt=:iS(t<c»a. Ml 
S3d$<§fail 2 4{±7'9:?^«y MO 8*»^>l5«JiSll± 

:S-tc®t^-c 0 . ^1 fSiSP 12 4 tciftffiftiis* 

a 1 0 e<^m^ u -yf* 1 2 2i)mjHi^i>z^ -^x 

HS^iiTV^S. CKOiofcrUr. n-:J'yN:ri 0 4i4 
itlfflPHlS^ai 0 6 S::ft-L-CEI^«l 0 2tc[iIi{Egqt 
i^. |j)ffiWS^Sl0 6at^-emcl^ 

[0 0 181 r^cr-y M 0 8<^lftgS1^<§igBl 2 4«0 
i'hifBtcli:. D-:J'-7j?'^-y Ml StC^fliilLTX-r- 
^1 26*W$tT.TV^&, X-f-^'12 6«, 3rr 

12 Si:. C:o;^7"-^'=?7*l 2 8(cEff®<^0t:^ 
il7t3^/H 3 0i:*»^>filJ«$a. Xx-:J'3n 2 8 



mm:-^m^i2A\iz.9\-mi^^ith, u^x. n-f 

ttlXr—^i'^T 12 8bu-i^-7i^^-y Ml 8<0ffi 
Sa^f^ffllCj:-oT. n-rJ'ys:?'! 0 4*5Bf^l«atCiBl 

[0 0 191 yF/i'^-^'-ctt. n-^'vj?':^ 

•y M 1 Sc^SiB (01 lifcV^TT^®) tcitffijt 

T . y^^^ -y M 0 8 (om^umzmkmti^ 132** 

i|3t§-h.TV%S. icO^lKttftsl 3 214. »K3-:;' 
1 1 6tcil«SiX3tn-:J'v^^-y h 1 1 S^ffi^te^ji- 
9:^h*>'N'-138i:SM^.SJ:dlc'5rO. XU— 

1 4 0 i: X 5 :^ h — his 1 3 6 *«;^ 7 >^ M6£ESSE 
«c«iS*Sl 5 8fcT«J34t^r<^r»?, 
4 0 ^ ii---^ < S i: 5&*Ti: S . 

[00201 a^ic. m iR(m2 imitx. my^com 
ffffis#s 1 0 6&z/zttt,zmt:s>m&iz-:>\,'ixmmt 

St. HS^<0lt!ia51^1 2 0{4lltaJl 34$-*L. X^;^ 
hri'-M$13 6f4C:<0ilgP13 4<0-^ (IM125. 
t^02lCtJV^TTJ«g^) itZmfi^tlX\^h. WSS134 

l^-hgpi 3 6«C:fOWSei 3 4(cM;ttfJBEAtwJ:-oT 

y 1 0 4<0SakJ6 1 LT «,«St&^S . 
[002 11 ±f^, mTnCOf^XV—riifil 22{4. X 
y-y2|s:(t: 1 4 0St/X5X 1 3 8*>6ISf£$ 

<^TV^S. XiJ-r2{«:#14 0W4»*IR*-|6l (01X1/^ 

02|ci3v^T±T^rra]) tcKilLT^ami 4 i*gg^ 
Sit. .i«o3£mi4 i<o-ssgp (mimm2i,zti\,'i 

XTim) -f-«^-^8tC|SlttT4'l*FS8l514 2atf 
:*:f*jS^ 1 4 4**^{t 14 2 cofimitA 
mil 4 icof^BX*) < > ;*:F*lSa514 40|^@ 
««frtggB14 2coi*l@J:'9:^#<^r-:)TV^S. WSH^ 
1 2 0<?)W« 1 3 4I4X U-r*#: 1 4 0<?)S:m 1 4 
lt:»ASil. -e«^X7Xhri'-M»13 6«XU— 
r*^|c 14 0 14 2 trSttAil'aiX. X U — 

y**14 0<^l^gg514 4fc:. «iaJtn20<OX9 
X brV^- bgSl 3 6 SrS3 J: twX9X h;<?/'\-— 1 3 
8*qX"9#»t^tL-rv^S. C:<?DX5Xh;^>'N'-l 3 8 

{4. xy-:r2f:f*ci 4 o<o— s?i 4 6fc:*»L.«)jiiii&ss 
[0 02 21 zcomsmxtt. mmi2oc^m^i 

3 4 fLtcStl^rr S X U -y2|E«c l 4 O tCBia LX 

-iiicr>y v-'T/PiSm^Mft^*® 1 5 0. 1 52 *<att 
-oilTV^S . ^v'ryHilffiSEfiMfiS^^a 15 0. 152 
«aifffl^« 15 4. 1 5 6 Sr^L. ZcrmmTiiMsS. 
^«15 4. 1 5 6*»Xi;-r2(s:flcl2 2<05a#?Ll 

4 1 <:ort^®{ciiiiii8:^rei ( m i Rtm 2 iza v ^x±Tij 
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4,15 6<i, mtii^v y^^Tf^-ymcm^X'Xu. 

fSj. i&ff^«l 54. 1 5 6<4^U-y3p:«cl 2 2<0 

13 4 <^9\-mmi>zmf?> j: 3 tc lt t i v\ 

[0 0 231 47t, WSSWl 2 0<55;^^Xhrt'-hg5 

1 3 6MJ^tC^fltcM[6l-r-5XU-7'*f*:l 4 OaiXx 
7X h;<?>'N'- 1 3 aizmMLX—l^cOX^:^ hW}K^^ 

ffiM«c«lS*ai 58. 16QI±iftffi«^«162. 1 

6 4 L . ^c7)Jg.«-cti:l&ffi^« 1 6 2 **lftgP^^ 1 

2 0«0;^5^hr^-hgBl 3 6<0F^ffll«ffl (Hl&t/f 
a2fc:*JV^-CJifflJ4g®) tcS»tfeii. fa*«l6BE^« 
1 6 4*<^^;^h7*P-Mi51 3 6cO?HB!l^ffi (HlX 
t/02fc:±5V%TT(i!lfigB) fciStt'o^tTi/^S. i6JES6^ 

«i62. 164 9;i^<^»^r i 
v^. mj^^mi e 2J4. x^^hru— hgpi 3 

ft 1 4 Oco«frtSg? 1 4 2<Ogg5t=:|gftS <£ 3 tc tT t 
h^l 3 6<0i'f-fflg^fcft;tT, Xfi^iifcSllxTX^ 

[0 0 24] c:«»fiST«. a2at;?033&»6a»stt 

15 2 at/— MtlffiSE*WfiS^a 15 8,1 
6 0t=*»toT. -etl.<c>«Oil?i«S*i: UT<OSIitJlft)5»«3iS 

.5 oizfmmi^t LT<ojPir»?t*J5/s«sixTv% 

$itTV%i,. W^^^l 2 0(7)|ig51 3 4<0TO^:^r6lI«4' 

m*>~M<^^i^TJvmEEm.im^^mi5 4. i 

m^iee <r>±Tyjmmm^ x u -rr^iEft 1 4 o ^ort 
mmtcomi>zf—'''<>'-ji^ i e 8 , 1 7 o*^iS{t4.^t 
Tv^s. Sit. mmti2ocomsii3 4coim^t^ 

:/2[cftl 4 0c0ffe^tf0(*IjSffii:£7)HlCx-yt$^- 
1 7 2**iStt'bixTV->&. i6ffiWg#gl 0 6<7)J3 
ftiS<:0#iBJ4C:ft^>T— >'^•i^-y^gP16 8, 17 0, 1 

[0025] C:<05ISfi3»Si-CJ4. jHJtMt^^aAS^tfcM 
*JV^-C±T^r|6l) tKjiUTtti?Ll 7.6;!><^{t'5.<t> C: 

(^fUTLi 7 6<o±saa{i45itt?!^fami 7 7 01 ) tc 

* fc^g^riftJtCffit/SH 1 &t/m2B¥®?L 17 8. 18 



7 6izm&-t^, tTt. l?2iW7Ll80J4!pag51 34 

<r)tmmizmifhti. m 1 7 6 i^-j^z^-}i^ 1 7 
2<oi^*i6iiHBi^t3aji^s. m. :i<r>msni. m 
'J -yft 1 2 2 o-^'-'Ny 1 0 4 1 omcos*^ 

rai 84 5-iitr^:-:^(^gP. EP*>0-:J'-7^:t-"/ M 
1 8&t/X-f— 1 2 St/^tm^tltc^ltZmM^flX 
v>S. set, ttiSWl 2 060J^5:^hrU-hgSl 3 6 

c7)«a5tc»i*t[fi]LT-s*<7)is 1 mm 1 8 e ^^gft*^ 

ix. laifmi 8 6*4X5;^ hrU-h*Bi 3 

-bg613 6tCt4IS226{f7Ll8 8*<l6»t^.iX. Zcom 
22fiff7Ll 8 8t4X5X h^l^- MS 1 3 6<0i^Jf 

^^m:fjmpmzm(/x-:^<om i sstm i s 6 

[0026] *K«^§ixTV^ScO-C. ^v^T^P&yx 
7Xhi6Scl#ttS#Sl.5 0. 1 5 2. 1 5 8. 16 

m^zx. z(r)msmmxii'r-^-<i—ji^ie8. it 

0.172 (Omstzx , Ji;tX5X MfiffsSfl^Sg^S 

1 6 o<7)im^[^i^m<o^mtzxmmip^^m^it 

S . LT . 16 8. 170 ifZX^m^ 

titi^ammi^ieo. min?®?Li 78. mi 
7 6. m2otmiiaos(xm^^^i84t:mLx^ 

^SiTJtS§i{4»RSS 1 8 4 S-iiLr^-^F^SPtc»f 
ajSit. Hfc. X9XM8ffi8S«:WS#ai 6 OO^J^S 

irmi^mizx^m^tiit^ii. mi 7 6. m2iif© 

a 1 8 0 Rzmi^^ 184i3lt-C^:-:? f^mzM^lH 
i<0J:3«:l&ffm«c«lSl 0 6^«S;t^xtr>' 
K/P^-:5'T{4. — St'OX^XMUfEWS^ai 5 8. 

1 6 oracoss. *Jt7>^'r;H6m*iiftS#ai 5 2 

&t/X^X MfiffimWS^Sl 5 8iSI<OSSl:*3V^T 

#^S158. 16 0ia<7)^t=>g*-pfc^l4. |g23E 
»ffL 1 8 8&X/m 1 18 6 L-CX9X M&£E 
gSftiai^#gl6 0O^fi@S-[S]|^{i!lc0^fc35*»tt. S 
Tt^v-'r/HllESK^MiilS^gll 5 2&t/X5x MftffiSS 

ftifts^ai 58isi<offiFSt:®tofess«4. maif-f 

?L 1 8 6 5:51 tTX 5 X M6EgJf*«S#g 1 6 0 <7>i{i 
g:&|6lrtM<O20K:«J&»tt. *><«*>tiJt^t4«l?Ll 
7 62tyftS2li¥®fLl 8 0«rilL'C^-^'F*!8fftep{BS 

timimitzmt -o ^^$!.f4^-:J' p^gpjcsf aj$as<?D 
•c. mxitim&izxtm^. muifm<7)BMmiz 

g5tcpffi$iTJt^<4. r5ir.y M 0 8 o-^'^n:/ 

1 0 4t<o^imLx§sMUimsmm<n^^'>i^yf^ 



!(6> 001-1 59420 (P2001-159420A) 



[00 27} d:l>z. m2tbi>l,zm3t:^ffiLX. §S* 

Hi? emm^ix. z<DztizwMLx. ttg5«i2 

O<50W?Ll 7 6<?D-^ (0lHl3ttfcV^TT^g?) 

iz:kf^^ 1 9 0*«|gtt^ii. c:tfO:;^P^S^i 9 0<7)i^ 

^3t. ttg?#l 2 0£0;*:l^gS51 9 0c?DraPS?fc 
{i, ^^Wj{^f\-:fj(C\tHfX:^ 5X 1 3 8 OH 

l®*^Bf»^•S■r->'^•a519 2#^»t^.i^. A^j&^S-rW-? 
SP 1 9 2*i:^rtSgS 1 9 0*>/i>X7:^ MftffSK^dttg^ 
SI 6 0«0^ji@35ri6lI*Iffl^rat=|6lttT@i;^TV^^. 

[00283 1 0 6^mmm<r>^ii^ 

i. «f . X y -y^fcf*: 1 4 O c7)±|*j^ 14 4 fflS*-^>«ttg5 
«1 2 0(?DWI51 342r3at?Ll4 lP«3fc:ifXL, 
X^^^hrix— hSPl 3 6$-XU— 7'*:f{cl 40co4'rt 
SSJ 1 4 2|^t:fi[S#ft. ^mtx'^x h>tt^^- 13 8 

i; -T'** 1 4 0 <0:*:rtgg|f 1 4 4 tcSmLTffl^ 

[002915 i^'r/Hftffi8S*ttig#a 1 5 0 co^ajtM 

ii. KlffiPHig^Sl 0 6c7)iffl#3^lcib-i^T. Cicojg® 
■Ctitt^W 1 2 0 c?5^ 1 3 4 JrX ij 1 4 OCT) 
jat?L14 1(:JfA-^SIIgfe:3t^$*iS (ia2#B3) . 
mjj<o 5 i^'r;H&ffgS[#«IS#© 15 2 m/—M(r>:^ 5 

X ^i6JESi^^!iaM^*s 1 5 s . 1 6 0 cosajtaii. ^s. 
m^^m. 1 0 6 $-±5B L^im < m^niftim^Ti 1 7 

( a^-ii-r ) <03fefflgBSrtt|gPW 12 0 c7)ttfL 1 7 6 Srffl 
Ur:*:rtg^l 9 OcOi^^TifAL. ifALJtv'U 

^('>V y->'$:«t7L 1 7 6 tf>?hL^^ ) l,zwm^mm 

mi 7 7 (0i#) ssitas-aA-rsi:. 
®2jc5^-fj:atc, m^i,f::mmi 9 Aifiizfmm 

t=J:oTfft^i 2o<?DX9xhrix'-Ma{i secoi'h 
ffli^M. -E-(7)i'h;f®aix-e<^i*ni!i^t-?»-5Tis^$ji 

2 0iOWaJl 34^T^L. :*:P*JgaBl 9 0t=«J&L 
^S?t?ft 1 9 4 -5T 9 S^T/HSff gi£#: 

15 2 ai/f— 5 :^ h msmm^^m i 

58. 1 6 0tCi?Jt-:>T3t«$ix5. C:<7)i:^. ;^:f*?|g 
gPl 9 OOiBOStCf— ^'N'g?! 9 2**ifttt^>tl.rv^6<0 
jPI»«il 94<^;^9:^Mftffia[«cf4S#ai 6 OW 
^<^?f^*»{iai$*t. 3&»*»SjHrt»l 9 4(0^f^Wi<D 



<0#®*<C:<0-r-A*SP 19 2 tcfflSf S i ^ tcfi. i i: 
t:J:oT. ::<0Tr->'?g5i 9 2**i^-^<>'-;w«f|^f| 
»t. X7XM{iffgS#d|ttS#gl 6 0(7)i|i^[fijj*HHl 

I.. 

[00 30] wCOJg®TJi. ^i^'T/HSESiEfMSS^ 
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Epitome 

(57) [Abstract] 

[Technical problem] Offer the hydrodynamic bearing motor which can perform restoration of the lubricating oil of 
a hydrodynamic bearing means easily in consideration of mass-production nature in a short time. 
[Means for Solution] the hydrodynamic bearing motor possessing a holddown member 102, a rotor hub 104, and 
the hydrodynamic bearing means 106 that was alike and intervened among these. The hydrodynamic bearing 
means 106 is equipped with the shank material 120, the bearing-sleeve object 122, the radial dynamic pressure 
liquid bearing means 150,152 of a pair, and the thrust dynamic pressure liquid bearing means 158,160 of a pair. A 
boss 1 76 is formed in the shank material 1 20, and the Ochi diameter 1 90 is formed in the end section of a boss 
176. The lubrication fluid of a radial and the thrust dynamic pressure liquid bearing means 152.158,160 The 
lubricating oil poured in and injected into the Ochi diameter 190 through the boss 176 permeates by capillarity, 
and these dynamic pressure liquid bearing means is filled up with it 
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CLAIMS 



[Claim(s)] 

[Claim 1] A holddown member and the hydrodynamic bearing means which intervened to said holddown member 
between Rota which can be rotated freely, and said holddown member and said Rota, The Rota magnet with 
which said Rota was equipped, and the stator which countered said Rota magnet and was attached in said 
holddown member are provided. Said hydrodynamic bearing means The shank material which has the thrust plate 
section prepared in a shank and the end section of this shank. The radial dynamic pressure liquid bearing means 
of a pair established in relation to the part of the bearing-sleeve object which supports said shank material free 
[ rotation ] relatively, and said bearing-sleeve object which counters said shank and this of said shank material, 
It has the thrust dynamic pressure liquid bearing means established in relation to the part of said bearing-sleeve 
object which counters said thrust plate section and this of said shank material. In the hydrodynamic bearing 
motor by which either said shank material and said bearing-sleeve object are fixed to said holddown member, 
and those another side is fixed to said Rota The boss penetrated in the direction of an axis is formed in said 
shank material, and the Ochi diameter is prepared in the end section of said boss. At least the lubrication fluid of 
said thrust dynamic pressure liquid bearing means The hydrodynamic bearing motor characterized by supplying 
said Ochi diameter through said boss, permeating by capillarity, and filling up said thrust dynamic pressure liquid 
bearing means. 
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[Claim 2] The volume of said Ochi diameter of said boss of said shank material is a hydrodynamic bearing motor 
according to claim 1 characterized by being set up more greatly than the injection rate of the lubrication fluid 
supplied through said boss. 

[Claim 3] The dynamic pressure fluid motor according to claim 1 or 2 characterized by preparing the taper 
section which a gap with said bearing-sleeve object dwindles towards the method of the outside of radial in 
opening of said Ochi diameter of said shank material. 

[Claim 4] The spiracle for opening the space between the radial dynamic pressure liquid bearing means of said 
pair for free passage inside a motor through said boss is prepared in said shank material. Said thrust dynamic 
pressure liquid bearing means is formed in the part of said bearing-sleeve object which counters the both-ends 
side of said thrust plate section, and this. The hydrodynamic bearing motor according to claim 1 to 3 
characterized by for the radial dynamic pressure liquid bearing means of said pair reaching on the other hand, 
and for the lubrication fluid of said both thrust dynamic pressure liquid bearing means permeating, and filling up 
capillarity with it through said boss of said shank material. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the hydrodynamic bearing motor equipped with the 

hydrodynamic bearing means. 

[0002] 

[Description of the Prior Art] By the motor for scanners for carrying out the rotation drive of the spindle motor 
used for the drive of a record medium, and the rotating polygon, and the motor used for various OA equipment, 
what used the hydrodynamic bearing means as a bearing means is proposed, and practical use is presented. As a 
hydrodynamic bearing motor equipped with such a hydrodynamic bearing means, these people proposed what is 
shown in drawing 4 . This proposed hydrodynamic bearing motor is equipped with the bracket 2 as a holddown 
member. Rota 4 like a rotor hub. and the hydrodynamic bearing means 6 that intervened among these with 
reference to drawing 4 . The hydrodynamic bearing means 6 consists of bearing-sleeve objects 10 supported for 
the shank material 8 and this shank material 8, enabling free rotation, and the thrust plate section 1 4 is formed 
in the end section of the shank 12 of the shank material 8. The bearing-sleeve object 10 consists of thrust 
coverings 18 with which the end section of the sleeve body 16 and this sleeve body 16 was equipped, and the 
thrust plate section 14 of the shank material 8 is held in the space formed with the sleeve body 16 and the 
thrust covering 18. And the other end of the shank material 8 is fixed to Rota 4, and the bearing-sleeve object 
16 is being fixed to the holddown member 2. 

[0003] With this hydrodynamic bearing means 6, in relation to the shank 12 and the bearing-sleeve object 10 of 
the shank material 8, the radial dynamic pressure liquid bearing means 20 and 22 of a pair are established, and 
the thrust dynamic pressure liquid bearing means 24 and 26 of a pair are established in relation to the thrust 
plate section 14 and the bearing^sleeve object 10 of the shank material 8. In the thing of illustration, the 
dynamic pressure generating slot of the radial dynamic pressure liquid bearing means 20 and 22 is formed in the 
inner skin of the sleeve body 16 of the bearing-sleeve object 10, and the dynamic pressure generating slot of 
the thrust dynamic pressure liquid bearing means 24 and 26 is formed in the both-ends side of the thrust plate 
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section 14 of the shank material 8. While the annular crevice 28 is formed in the direction abbreviation center 
section of an axis of the shank material 8 and the radial dynamic pressure liquid bearing means [ on the other 
hand / (above) ] 20 is filled up with a lubricating oil bordering on this annular crevice 28, it fills up with the 
lubricating oil over the radial dynamic pressure liquid bearing means 22 of another side (below), and the thrust 
dynamic pressure liquid bearing means 24 and 26 of a pair. 

[0004] In order to discharge the air bubbles mixed in the lubricating oil, it consists of this hydrodynamic bearing 
motor as follows. While the boss 32 penetrated in the direction of an axis is formed in the shank 12 of the shank 
material 8, the 1st and 2nd spiracles 34 and 36 prolonged in radial are formed. The 1st spiracle 34 opens the 
annular crevice 28 for free passage to a boss 32. and the 2nd spiracle 36 opens a boss 32 for free passage 
inside a motor. Moreover, while the 1st recess hole 38 of the pair penetrated in the direction of an axis is formed 
in the thrust plate section 14 of the shank material 8, the 2nd recess hole 40 which is prolonged in radial and is 
open for free passage to one 1 st recess hole 38 is formed. Furthermore, the annular space 42 is formed between 
Rota 4 and the other end of the bearing-sleeve object 10. 
[0005] 

[Problem(s) to be Solved by the Invention] It fills up with such a hydrodynamic bearing motor by carrying out a 
lubricating oil as follows. That is, in case the shank material 8 is attached to the bearing-sleeve object 10, it fills 
up with the lubrication fluid of one radial dynamic pressure liquid bearing means 20. And where the hydrodynamic 
bearing means 6 is attached (not equipped with the seal member 44), it fills up with it using the boss 32 of the 
shank material 8, as the lubricating oil of the radial dynamic pressure liquid bearing means 22 of another side and 
the thrust dynamic pressure liquid bearing means 24 and 26 of a pair is shown in drawing 4 . The point of a 
syringe is inserted in restoration of this lubricating oil into the boss 12 of the shank material 8 using the syringe 
for supply, to near the inside of the thrust covering 18, through positioning and a syringe, a lubricating oil is 
supplied little by little to the pars basilaris ossis occipitalis of a boss 12, and that tip opening is performed. If it 
carries out, the supplied lubricating oil to write will permeate the gap of the shank material 8 and the bearing- 
sleeve object 10 by capillarity, will do in this way, and restoration of a lubricating oil will be performed. 
[0006] However, if grouting velocity of a lubricating oil is made quick, the amount of supply of a lubricating oil 
increases as compared with the amount of osmosis of the supplied lubricating oil, a lubricating oil will adhere to 
the inner skin of a boss 32, or the oil bridge of a lubricating oil will be generated in a boss 12, and a lubricating oil 
will overflow with such restoration formats from upper limit opening of a boss 32 by the case. If oil-repellent 
processing has been especially performed to the inner skin of a boss 32, even if the lubricating oil has adhered 
slightly in a boss 32, the lubricating oil which adhered depending on the posture of a motor at the time of the 
rotation will disperse, and the problem that a lubricating oil leaks from a spiracle 36 to the interior of a motor will 
occur. 

[0007] Although what is necessary is just to pour in a lubricating oil little by little through a syringe, taking an 
osmosis rate into consideration in order to solve such a problem, when it is going to pour in in this way, there is 
a problem that impregnation of a lubricating oil takes time amount, the time amount of an impregnation process 
becomes long, and mass-production nature gets remarkably bad. The purpose of this invention is offering the 
hydrodynamic bearing motor which can perform impregnation of the lubricating oil of a hydrodynamic bearing 
means easily in consideration of mass-production nature in a short time. 
[0008] 

[Means for Solving the Problem] A holddown member and said holddown member are received in this invention. 
Rota which can be rotated freely. The hydrodynamic bearing means which intervened between said holddown 
members and said Rota, and the Rota magnet with which said Rota was equipped. The stator which countered 
said Rota magnet and was attached in said holddown member is provided. Said hydrodynamic bearing means The 
shank material which has the thrust plate section prepared in a shank and the end section of this shank. The 
radial dynamic pressure liquid bearing means of a pair established in relation to the part of the bearing-sleeve 
object which supports said shank material free [ rotation ] relatively, and said bearing^sleeve object which 
counters said shank and this of said shank material. It has the thrust dynamic pressure liquid bearing means 
established in relation to the part of said bearing-sleeve object which counters said thrust plate section and this 
of said shank material. In the hydrodynamic bearing motor by which either said shank material and said bearing- 
sleeve object are fixed to said holddown member, and those another side is fixed to said Rota The boss 
penetrated in the direction of an axis is formed in said shank material, and the Ochi diameter is prepared in the 
end section of said boss. At least the lubrication fluid of said thrust dynamic pressure liquid bearing means It is 
characterized by supplying said Ochi diameter through said boss, permeating by capillarity, and filling up said 
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thrust dynamic pressure licjuid beciring means. 

[0009] If this invention is followed, the boss penetrated in the direction of an axis will be formed in the shank 
material of a hydrodynamic bearing means, the Ochi diameter will be prepared in the end section of this boss, 
and the lubrication fluid of a thrust dynamic pressure liquid bearing means at least will be supplied in the Ochi 
diameter through this boss. At this time, the Ochi diameter functions as the restoration reservoir section of the 
lubrication fluid with which it is filled up, the lubrication fluid injected into the Ochi diameter permeates by 
capillarity, and a thrust dynamic pressure liquid bearing means is filled up with it Therefore, when filled up with 
the lubrication fluid of a thrust dynamic pressure liquid bearing means at least, that what is necessary is just to 
pour in a lubrication fluid into the Ochi diameter through a boss, the grouting velocity can be made quicker than 
the osmosis rate of a lubrication fluid, a lubrication fluid can be poured in simply and comparatively in a short 
time, and it is suitable for mass-production nature. 

[0010] Moreover, in this invention, the volume of said Ochi diameter of said boss of said shank material is 
characterized by being set up more greatly than the injection rate of the lubrication fluid supplied through said 
boss. If this invention is followed, since it is set up more greatly than the injection rate of the lubrication fluid 
supplied through this boss, the volume of the Ochi diameter of shank material can pour in a lubrication fluid at 
once into the Ochi diameter through a boss, and can attain shortening of that impregnation time amount. 
[001 1] Moreover, in this invention, it is characterized by preparing the taper section which a gap with said 
bearing-sleeve body dwindles towards the method of the outside of radial in opening of said Ochi diameter of 
said shank material. If this invention is followed, since the predetermined taper section is prepared in opening of 
the Ochi diameter of shank material, as for the lubrication fluid injected into the Ochi diameter of the boss of 
shank material, osmosis for a thrust dynamic pressure liquid bearing means is promoted by operation of this 
taper section, and after restoration by osmosis, this taper section can function as a seal operation, and can 
prevent the leakage into the boss of a lubrication fluid. 

[001 2] Furthermore, in this invention, the spiracle for opening the space between the radial dynamic pressure 
liquid bearing means of said pair for free passage inside a motor through said boss is prepared in said shank 
material. Said thrust dynamic pressure liquid bearing means is formed in the part of said bearing-sleeve object 
which counters the both-ends side of said thrust plate section, and this. On the other hand, the radial dynamic 
pressure liquid bearing means of said pair reaches, and it is characterized by for the lubrication fluid of said both 
thrust dynamic pressure liquid bearing means permeating, and filling up capillarity with it through said boss of 
said shank material. 

[0013] If this invention is followed, the spiracle for opening the space between the radial dynamic pressure liquid 
bearing means of a pair for free passage inside a motor will be prepared in shank material, one radial dynamic 
pressure liquid bearing means and the thrust dynamic pressure liquid bearing means of a pair will be formed in 
that one side bordering on this spiracle, and these dynamic pressure liquid bearing means will be filled up with 
the lubrication fluid injected into the Ochi diameter of the boss of shank material by capillarity. 
[0014] 

[Embodiment of the Invention] Hereafter, with reference to drawing 1 - drawing 3 , 1 operation gestalt of the 
hydrodynamic bearing motor according to this invention is explained. Drawing 1 is the sectional view showing the 
important section of 1 operation gestalt of the spindle motor as an example of a hydrodynamic bearing motor 
according to this invention, and drawing 2 and drawing 3 are the expanded sectional views for explaining the 
restoration approach which fills up the hydrodynamic bearing means in the spindle motor of drawing 1 with a 
lubrication fluid. In addition, although the record medium like a hard disk is applied to the spindle motor for 
carrying out a rotation drive and the following operation gestalten explain it, it is applicable to various motors, 
such as a motor for scanners, and OA machine dexterous motor. 

[0015] In drawing 1 , the spindle motor of illustration as an example of a hydrodynamic bearing motor is equipped 
with the holddown member 102 and the hydrodynamic bearing means 106 which intervened to this holddown 
member 102 between the rotor hub 104 as Rota which can be rotated freely, and these holddown members 102 
and a rotor hub 104. With the gestalt of illustration, a holddown member 102 consists of brackets 108, and the 
base plate (not shown) of housing of a record-medium driving gear is equipped with this bracket 108. In addition, 
it replaces with the configuration mentioned above and you may make it constitute a holddown member from a 
base plate of a record-medium driving gear. 

[0016] A rotor hub 104 is equipped with the cylinder-like hub body 110, and the edge wall 112 is formed in the 
end section (upper limit section) of this hub body 110. The annular flange 114 which projects in the method of 
the outside of radial is formed in the other end (lower limit section) of this hub body 110, and the record medium 
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(not shown) like a hard disk is laid in the annular flange 114. The lower limit section of this annular flange 114 is 
equipped with annular York 116, and the annular Rota magnet 118 is attached in the inner skin of annular York 
116. 

[0017] The hydrodynamic bearing means 106 of illustration consists of bearing-sleeve objects 122 supported for 
the shank material 120 and this shank material 120, enabling free rotation, and the end section (it sets to 
drawing 1 and is the upper limit section) of the shank material 120 is being fixed to the edge wall 1 12 of the hub 
body 110. The approximate circle cylinder sleeve-like bearing support cylinder part 124 was formed in the 
abbreviation center section of the bracket 108 in one. the bearing support cylinder part 124 is prolonged in the 
perpendicular-on parenchyma upper part from the bracket 108. and the bearing-sleeve object 122 of the 
hydrodynamic bearing means 106 is being fixed to this bearing support cylinder part 124 by adhesion. Thus, a 
rotor hub 104 is supported by the holddown member 102 free [ rotation ] through the hydrodynamic bearing 
means 106. In addition, the configuration relevant to the hydrodynamic bearing means 106 and it is explained in 
full detail behind. 

[0018] The Rota magnet 118 is countered and the peripheral face of the bearing support cylinder part 124 of a 
bracket 108 is equipped with the stator 126. A stator 126 consists of a stator core 128 constituted by carrying 
out the laminating of the core plate, and a coil 130 wound around this stator core 128 as necessary, and outer 
fitting immobilization of the stator core 128 is carried out at the bearing support cylinder part 124. Therefore, if a 
drive current is supplied to a coil 130 as necessary, the rotation drive of the rotor hub 104 will be carried out in 
the predetermined direction by the mutual magnetic action of a stator core 128 and the Rota magnet 118 
magnetized. 

[0019] In this spindle motor, the end side (it sets to drawing 1 and is a lower limit side) of the Rota magnet 118 
is countered, and the predetermined part of a bracket 108 is equipped with the annular magnetic substance 132. 
This annular magnetic substance 132 can act so that the Rota magnet 118 with which annular York 116 was 
equipped may be attracted relatively, irrespective of a motor posture, at the time of a motor halt, the thrust 
plate section 136 comes to contact the thrust covering 138, it becomes impossible for the sleeve body 140 and 
the thrust plate section 136 to contact with the thrust dynamic pressure liquid bearing means 158, and wear of 
the sleeve body 1 40 can be lessened by this. 

[0020] Next, if the configuration about the hydrodynamic bearing means 106 of illustration and this is explained 
with reference to drawing 1 and drawing 2 , the shank material 120 of illustration has a shank 134, and the thrust 
plate section 136 is formed in the end section (it sets to drawing 1 and drawing 2 , and is the lower limit section) 
of this shank 134. In a shank 134, the cross section consists of shafts with a long and slender circle 
configuration, the thrust plate section 136 is fixed to this shank 134 by press fit, and this thrust plate section 
136 functions also as ****** of a rotor hub 104. 

[0021] Moreover, the bearing-sleeve object 122 of illustration consists of a sleeve body 140 and thrust covering 
138. On the sleeve body 140, it penetrates in the direction of an axis (it sets to drawing 1 and drawing 2 , and is 
the vertical direction), and the support hole 141 is formed. In the end section (it sets to drawing 1 and drawing 
2 , and is the lower limit section) of this support hole 141 The Nakauchi diameter 142 and the Ochi diameter 144 
are formed towards the end, the bore of the Nakauchi diameter 142 is larger than the bore of the support hole 
141, and the bore of the Ochi diameter 144 is larger than the bore of the Nakauchi diameter 142. The shank 134 
of the shank material 120 is inserted in the support hole 141 of the sleeve body 140, and the thrust plate section 
136 is accepted in the Nakauchi diameter 142 of the sleeve body 140, and the thrust covering 138 is attached so 
that the thrust plate section 136 of the shank material 120 may be covered to the Ochi diameter 144 of the 
sleeve body 140. This thrust covering 138 is fixed by caulking at some sleeve bodies 140 146. 
[0022] With this operation gestalt, the radial dynamic pressure liquid bearing means 150.152 of a pair is 
established in relation to the sleeve body 140 which counters the shank 134 of the shank material 120, and this. 
The radial dynamic pressure liquid bearing means 150,152 has the dynamic pressure generating slot 154,156, and 
with this gestalt, the dynamic pressure generating slot 154,156 sets spacing to the inner skin of the support hole 
141 of the sleeve body 122 in the direction of an axis (it sets to drawing 1 and drawing 2 , and is the vertical 
direction), and it is established. The dynamic pressure generating slot 154.156 is good in configurations, such as 
a herringbone. In addition, the dynamic pressure generating slot 154,156 is replaced with the inner skin of the 
sleeve body 122, or you may make it establish it in the peripheral face of the shank 134 of the shank material 
120 in addition to it. 

[0023] Moreover, in relation to the sleeve body 140 and the thrust covering 138 which counter this, the thrust 
dynamic pressure liquid bearing means 158,160 of a pair is formed in the thrust plate section 136 list of the 
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shank material 120. The thrust dynamic pressure liquid bearing means 158,160 has the dynamic pressure 
generating slot 162,164, with this gestalt, the dynamic pressure generating slot 162 is established in the inside 
end face (it sets to drawing 1 and drawing 2 , and is a top end face) of the thrust plate section 136 of the shank 
material 120, and the dynamic pressure generating slot 164 on another side is established in the outside end 
face (it sets to drawing 1 and drawing 2 , and is a bottom end face) of the thrust plate section 1 36. The dynamic 
pressure generating slot 162.164 is good in configurations, such as a spiral. In addition, the dynamic pressure 
generating slot 162 is replaced with the inside end face of the thrust plate section 136, or you may make it 
establish it in the step of the Nakauchi diameter 142 of the sleeve body 140 in addition to this, it replaces the 
dynamic pressure generating slot 164 on another side with the outside end face of the thrust plate section 136. 
or you may make it establish it in the inside of the thrust covering 138 in addition to this. 

[0024] The lubricating oil as a lubrication fluid is filled up with this gestalt into the radial dynamic pressure liquid 
bearing means 150 which the radial dynamic pressure liquid bearing means 152 arranged at the bottom and the 
thrust dynamic pressure liquid bearing means 158,160 of a pair were covered, and it filled up with the lubricating 
oil as those lubrication fluids, and has been arranged at the bottom so that I may be understood from drawing 2 
and drawing 3 . And in relation to this, it is further constituted as follows. The annular crevice 166 is established 
in the part between the direction abbreviation center sections 154,156 of an axis of the shank 134 of the shank 
material 120, i.e., the radial dynamic pressure liquid bearing means of a pair, and the taper seal section 168,170 is 
formed between the vertical direction both ends of this annular crevice 166, and the inner skin of the sleeve 
body 140. Moreover, the taper seal section 172 is formed between the inner skin of the other end of the shank 
134 of the shank material 120, and the other end of the sleeve body 140. The interface of the lubricating oil of 
the hydrodynamic bearing means 106 is located in these tapers seal section 168,170,172, and the outward leak 
of a lubricating oil is prevented with the outside atmospheric pressure which acts on these interfaces. In 
addition, although the taper seal section is not prepared inside [ radial ] the thrust dynamic pressure liquid 
bearing means 160, you may make it give the taper seal effectiveness by constituting so that you may make it 
prepare the taper seal section if needed and it may mention later. 

[0025] In order to discharge the air bubbles mixed in the lubricating oil. it consists of this operation gestalt as 
follows. In the shank 134 of the shank material 120, it penetrates in the direction of an axis (it sets to drawing 1 
and drawing 2 , and is the vertical direction), and a boss 176 is formed, and the upper limit section of this boss 
176 is sealed so that it may mention later by the elastic seal member 177 ( drawing 1 ). The 1st and 2nd 
spiracles 178,180 prolonged in radial are formed in this shank 134. The 1st spiracle 178 is formed in the direction 
abbreviation center section of an axis of the shank 134, and opens the annular crevice 160 for free passage to a 
boss 176. Moreover, the 2nd spiracle 180 is formed in the other end of a shank 134. and opens a boss 176 for 
free passage to the direction outside space of an axis of the taper seal section 172. In addition, this space is 
opened for free passage by the space in which the interior 118 of a motor, i.e., the Rota magnet, and a stator 
126 were held through the annular space 184 between the bearing-sleeve object 122 and a rotor hub 104. 
Furthermore, the base of the thrust plate section 136 of the shank material 120 was countered, the 1st recess 
hole 186 of a pair was formed, and this 1st recess hole 186 has penetrated the thrust plate section 136 in the 
direction of an axis. Moreover, the 2nd recess hole 188 is formed in this thrust plate section 136, and this 2nd 
recess hole 188 is prolonged in the method of the inside of radial from the peripheral face of the thrust plate 
section 136, and is open for free passage to one 1st recess hole 186. 

[0026] Since it is constituted, the air bubbles to write and which were mixed in the lubricating oil of a radial and 
the thrust dynamic pressure liquid bearing means 150,152,158,160 are separated from a lubricating oil by the 
interface of the taper seal section 168,170,172 with this operation gestalt in an interface with the low pressure 
of a lubricating oil at the interface inside [ radial ] the thrust dynamic pressure liquid bearing means 1 60 again. 
And the air separated in the taper seal section 168,170 is discharged inside a motor through the annular crevice 
160, the 1st spiracle 178, a boss 176. the 2nd spiracle 180, and the annular space 184. Moreover, the air 
separated in the taper seal section 172 is discharged inside a motor through the annular space 184, and the air 
separated in the radial inside of the thrust dynamic pressure liquid bearing means 160 is further discharged 
inside a motor through a boss 176, the 2nd spiracle 180, and the annular space 184. In the spindle motor 
equipped with such a dynamic pressure liquid bearing 106 The pressure of a lubricating oil declines in the space 
between the space between the thrust hydrodynamic bearing means 158,160 of a pair, the radial dynamic 
pressure liquid bearing means 152, and the thrust dynamic pressure liquid bearing means 158. The air with which 
is in the inclination for these space to be covered with the air mixed in the lubricating oil, and the space between 
the thrust dynamic pressure liquid bearing means 158,160 of a pair was covered It is led to the space inside 
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[ radial ] the thrust dynamte pressure liquid bearing means 160 through the 2nd recess hole 188 and the 1st 
recess hole 186. Moreover, the air collected on the space between the radial dynamic pressure liquid bearing 
means 152 and the thrust dynamic pressure liquid bearing means 158 It is led to the space inside [ radial ] the 
thrust dynamic pressure liquid bearing means 160 through the 1st recess hole 186, and the drawn air to write is 
discharged inside a motor through a boss 176 and the 2nd spiracle 180. Thus, since the air separated in the 
interface of a lubricating oil and the air collected on the lubricating oil are discharged inside a motor, scattering 
resulting from the thermal expansion of the bad influence by the mixed air bubbles, for example, air bubbles, etc. 
is avoidable. In addition, the air discharged inside the motor flows through between a bracket 108 and rotor hubs 
1 04 to the space (a spindle motor, a record medium, etc. are held in this space) in housing (not shown) of a 
record-medium driving gear. 

[0027] Next, with reference to drawing 3 , restoration of the lubricating oil of the liquid bearing means 106 is 
explained with drawing 2 . With this operation gestalt, when filled up with a lubricating oil, the boss 176 of the . 
shank material 120 is used, in relation to this, the Ochi diameter 190 is formed in the end section (it sets to 
drawing 1 ~ drawing 3 , and is the lower limit section) of the boss 176 of the shank material 120, and the bore of 
this Ochi diameter 190 is formed more greatly than the part of others of a boss 176. Moreover, in opening of the 
Ochi diameter 190 of the shank material 120, the taper section 192 which a gap with the thrust covering 138 
dwindles towards the method of the outside of radial was formed, and this taper section 192 is prolonged in it 
towards the radial inside space of the thrust dynamic pressure liquid bearing means 160 from the Ochi diameter 
190. 

[0028] Restoration of the lubricating oil to the hydrodynamic bearing means 106 is performed by carrying out as 
follows. First, the hydrodynamic bearing means 106 is attached as shown in drawing 2 (not equipped with the 
seal member 177 in this condition with a group). This attachment inserts the shank 134 of the shank material 
120 into the support hole 141 from the Ochi diameter 144 side of the sleeve body 140, in the Nakauchi diameter 
142 of the sleeve body 140, equips the Ochi diameter 144 of the sleeve body 140 with the thrust covering 138 
positioning and after that, and fixes that thrust plate section 136. 

[0029] In the process with a group of the hydrodynamic bearing means 106. the lubricating oil of the radial 
dynamic pressure liquid bearing means 150 is filled up with this gestalt, in case the shank 134 of the shank 
material 120 is inserted in the support hole 141 of the sleeve body 140 (refer to drawing 2 ). As the 
hydrodynamic bearing means 106 was mentioned above, after attaching, it fills up with the lubricating oil of the 
radial dynamic pressure liquid bearing means 152 of another side, and the thrust dynamic pressure liquid bearing 
means 158,160 of a pair through a boss 176. That is. the lubricating oil which should be filled up with the point of 
the syringe for lubricating oil supply (not shown) through the syringe inserted and inserted through the boss 176 
of the shank material 120 to the upper limit section of the Ochi diameter 190 is poured in, and it equips with the 
elastic seal member 177 ( drawing 1 3), after [ to write ] pouring in (after removing a syringe from a boss 176). 
As shown in drawing 2 , the supplied lubricating oil 194 will collect temporarily in the Ochi diameter 190, and if a 
lubricating oil is poured in, as shown in drawing 3 , the collected lubricating oil 194 to write With the passage of 
time, by capillarity The outside end face of the thrust plate section 136 of the shank material 120, Along with the 
peripheral face and its inside end face, it permeates to the shank 134 of the shank material 120, and capillarity is 
filled up with the lubricating oil 194 supplied to the Ochi diameter 190 over the radial dynamic pressure liquid 
bearing means 152 and the thrust dynamic pressure liquid bearing means 158,160 of a pair. Since the taper 
section 192 is formed in opening of the Ochi diameter 190 at this time, the osmosis by the side of the thrust 
dynamic pressure liquid bearing means 160 of a lubricating oil 194 is promoted, and shortening of the injection 
time of this lubricating oil 194 can be attained. In addition, when making it the interface of the filled lubricating oil 
1 94 located in this taper section 1 92, this taper section 1 92 can demonstrate a taper seal function, and can 
prevent effectively the leakage of the lubricating oil in the radial inside of the thrust dynamic pressure liquid 
bearing means 1 60. 

[0030] Although the lubricating oil with which the radial dynamic pressure liquid bearing means 1 52 and the 
thrust dynamic pressure liquid bearing means 158,160 of a pair are filled up is supplied to the Ochi diameter 190 
through the boss 176 of the shank material 120 with this gestalt, it is desirable to set up in relation to this more 
greatly than the injection rate of the lubricating oil into which the volume of the Ochi diameter 190 is poured. By 
[ which write ] setting up, even if it pours in at once the lubricating oil with which it should be filled up, it holds in 
the Ochi diameter 190, and much more shortening of the impregnation time amount of a lubricating oil can be 
attained. In addition, it is desirable to give other fields of the boss 176 except the Ochi diameter 190 and the 
taper section 192 which, as for the oil-repellent processing in a boss 176, a lubricating oil contacts directly in 
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relation to pouring in a lubricating^ oil in this way in the case of impregnation. 

[0031] As mentioned above, although 1 operation gestalt of the spindle motor as an example of a hydrodynamic 
bearing motor according to this invention was explained, various deformation thru/or corrections is possible for 
this invention, without not being limited to this operation gestalt and deviating from the range of this invention. 
For example, with the operation gestalt of illustration, although the 1st and 2nd recess hole 186.188 is formed in 
the thrust plate section 136 of the shank material 120, when ****** of air does not occur on parenchyma, either 
or the both sides of these recess hole 186,188 can be omitted. 

[0032] Moreover, although the shank material 120 of the hydrodynamic bearing means 106 was fixed to the rotor 
hub 104 (Rota), and the bearing-sleeve object 122 was applied to the motor of the axial rotation mold fixed to 
the bracket 108 (holddown member) and was explained with the operation gestalt of illustration It cannot be 
limited to this, but the shank material 120 can be fixed to a bracket 108, and the bearing-sleeve object 122 can 
be applied also like the motor of the axial cover half fixed to the rotor hub 104. 
[0033] 

[Effect of the Invention] Since according to the hydrodynamic bearing motor of claim 1 of this invention the boss 
penetrated in the direction of an axis is formed in the shank material of a hydrodynamic bearing means and the 
Ochi diameter is prepared in the end section of this boss, in the Ochi diameter, the lubrication fluid supplied 
through the boss collects temporarily, and this collected lubrication fluid permeates by capillarity with the 
passage of time, and it fills up with it. Therefore, when filled up with a lubrication fluid, a lubrication fluid can be 
poured in simply and comparatively in a short time that what is necessary is just to pour in a lubrication fluid 
into the Ochi diameter through a boss. 

[0034] Moreover, according to the hydrodynamic bearing motor of claim 2 of this invention, the lubrication fluid 
with which it fills up can be poured in at once into the Ochi diameter through a boss, and much more shortening 
of the impregnation time amount can be attained. Moreover, according to the hydrodynamic bearing motor of 
claim 3 of this invention, since the predetermined taper section is prepared in opening of the Ochi diameter of 
shank material, it can osmosis speed up [ of the lubrication fluid injected into the Ochi diameter ], and shortening 
of an injection time can be attained. 

[0035] Furthermore, accoi^ding to the hydrodynamic bearing motor of claim 4 of this invention, one radial dynamic 
pressure liquid bearing means and the thrust dynamic pressure liquid bearing means of a pair can be permeated 
and filled up with the lubrication fluid injected into the Ochi diameter of the boss of shank material by capillarity. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the important section of 1 operation gestalt of the spindle motor as 
an example of a hydrodynamic bearing motor according to this invention. 

[Drawing 2] It is the expanded sectional view showing the hydrodynamic bearing means in the spindle motor of 
drawing 1 where a lubricating oil is poured in into the Ochi diameter of a boss. 

[Drawing 3] It is the expanded sectional view showing the hydrodynamic bearing means of drawing 2 in the 
condition of having filled up as the lubricating oil was necessary. 

[Drawing 4] It is the sectional view showing an example of the spindle motor of a background technique. 
[Description of Notations] 
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102 Holddown Member ' 
104 Rotor Hub 

106 Hydrodynamic Bearing Means 

108 Bracket 

110 Hub Body 

1 1 8 Rota Magnet 

1 20 Shank Material 

1 22 Bearing-Sleeve Object 

126 Stator 

134 Shank 

136 Thrust Plate Section 
140 Sleeve Body 
138 Thrust Covering 

150,152 Radial dynamic pressure liquid bearing means 

158.160 Thrust dynamic pressure liquid bearing means 

176 Boss 

178,180 Spiracle 

186,188 Recess hole 

1 90 Ochi Diameter 

1 92 Taper Section 
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[Drawing 1] 
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[Drawing 4] 
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[Drawing 2] 




[Drawing 3] 




[Translation done.] 

file://C:¥Documents%20and%20Settings¥CPU-02¥My%20Documents¥JPOEn¥JP-A-2001-159420.K.. 2006/07/27 



